78                      CHEMICAL THEORIES AND LAWS.
against each other. This idea occurred to me in 1805.1 I soon found that the sizes of the particles of elastic fluids must be different. For a measure of azotic gas and one of oxygen, if chemically united, would make nearly two measures of nitrous gas, and those tivo could not have more atoms of nitrous gas than the one measure had of azote or oxygen. Hence the suggestion that all gases of different kinds have a difference in the size of their atoms; and thus we arrive at the reason for that diffusion of every gas through every other gas, without calling in any other repulsive power than the well-known one of heat.3' Dalton then proceeds: "The different sizes of the particles of elastic fluids under like circumstances of temperature and pressure being once established, it became an object to determine the relative sizes and weights, together with the relative number of atoms in a given volume. This led the way to the combinations of gases, and to the number of atoms entering into such combinations. . . . Thus a train of investigation was laid for determining the number and weight of all chemically elementary principles which enter into any sort of combination one with another."
When Dalton tells us that, in trying to reconcile " the hypothesis of the chemical constitution of the atmosphere " with the fact that the atmosphere is homogeneous throughout, he "set to work to combine [his] atoms on paper," and soon found that "the watery particles were exhausted/7 and "in time [his] oxygen failed/7 it is evident that he must have formed some hypothesis whereby he thought he could determine the relative numbers of the atoms of the constituents of the atmosphere.2 What was that hypothesis? On page 188 of the New System, Dalton says:
"At the time I formed the theory of mixed gases, I had a confused idea, as many have, I suppose, at this time, that the particles of elastic fluids are all of the same size; that a given volume of oxygenous gas contains just as many particles as the same volume of hydrogenous; or if not, that we had no data from which the question could be solved."
It seems probable, then, that when Dalton began to think about the constitution of the atmosphere, he assumed the numbers of the atoms of the constituents of the atmosphere to be proportional to the volumes of these constituents in a determinate volume of air. As he was unable to apply this hypothesis successfully to the facts concerning the constitution of the atmos-
1 Roscoe and Harden (L c., p. 25) say that " this date [1805] must he a clerical error for 1803, since lie communicated an account of the atomic theory to Thomson in 1804, and [as his laboratory note-book shows] he had worked out a table of the diameters of the atoms in September, 1803."
2 This is pointed out by Koscoe and Harden (1. c., p. 18).